Objective: This study was intended to examine variations in electroencephalographic (EEG) complexity in response to photic stimulation (PS) during aging to test the hypothesis that the aging process reduces physiologic complexity and functional responsiveness. Methods: Multiscale entropy (MSE), an estimate of time-series signal complexity associated with longrange temporal correlation, is used as a recently proposed method for quantifying EEG complexity with multiple coarse-grained sequences. We recorded EEG in 13 healthy elderly subjects and 12 healthy young subjects during pre-PS and post-PS conditions and estimated their respective MSE values. Results: For the pre-PS condition, no significant complexity difference was found between the groups. However, a significant MSE change (complexity increase) was found post-PS only in young subjects, thereby revealing a power-law scaling property, which means long-range temporal correlation. Conclusions: Enhancement of long-range temporal correlation in young subjects after PS might reflect a cortical response to stimuli, which was absent in elderly subjects. These results are consistent with the general ''loss of complexity/diminished functional response to stimuli" theory of aging. Significance: Our findings demonstrate that application of MSE analysis to EEG is a powerful approach for studying age-related changes in brain function.
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Introduction
Physiological systems are regulated by multiple couplings and feedback loops. Their output signals exhibit complex fluctuations, which are not simply attributable to noise but which rather include complexities associated with long-range temporal correlation (Goldberger et al., 2002) . A general concept that has emerged from investigations of aging is that it may diminish physiological complexity and reduce an organism's adaptive capacity (Goldberger et al., 2002; Kyriazis, 2003; Lipsitz and Goldberger, 1992; Pincus, 2001) . A diminished functional response to stimuli with aging has therefore been proposed as a generic feature of age-related pathology (Kyriazis, 2003; Lipsitz and Goldberger, 1992) . One of main features of physiological aging, then, could be described as ''loss of complexity/diminished functional response to stimuli". Brain activity is characterized by dynamic processes with various interactions among several brain regions (reviewed in Sporns et al., 2000) , consisting of both stochastic and deterministic processes (reviewed in Tononi et al., 1998) . In this context, quantification of nonlinear dynamical electroencephalographic (EEG) activity might be a powerful approach to understanding changes in patterns of brain activity that occur with aging (reviewed in Stam, 2005; reviewed in Tononi et al., 1998) .
One of the traditional entropy-based analyses of physiological time series is dynamic entropy methods. Kolmogorov and Sinai extended the statistic Shannon entropy to a dynamical version, i.e., entropy production rate over time, termed KS entropy (Kolmogorov, 1958) . As KS entropy assumes stationary, long and fine-resolution time-series, KS entropy has limited application to real data. Based upon the investigations of chaotic time-series nonlinearity (Eckmann et al., 1986; Grassberger and Procaccia, 1983a,b; Pawelzik and Schuster, 1987) , Pincus (1991) proposed approximate entropy (ApEn; Pincus, 1991 Pincus, , 1995 as a technically tractable KS entropy. Approximate entropy is a measure of the
